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© Animation producing apparatus. 

© An animation producing apparatus which pro- 
duces an animation on the basis of a fundamental 
shape and parameter. This animation producing ap- 
paratus is comprised of an input device (1, 2) for 
inputting a plurality set of fundamental shapes and a 
plurality of parameters corresponding to the plurality 
set of fundamental shapes, a memory (20) for stor- 
ing therein the plurality set of fundamental shapes 
and the plurality set of parameters, a computing 
device (30) for producing an animation by an inter- 
polation process on the basis of the plurality set of 
fundamental shapes and the plurality set of param- 
eters read-out from the memory (20) and a display 
device (5, 6) for displaying thereon the animation 
produced by the computing device (30), in which 
values of the plurality set of parameters stored in the 
memory (20) can be independently varied, added or 
deleted by the input device. 
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ANIMATION PRODUCING APPARATUS 



BACKGROUND OF THE INVENTION 



Field of the Invention 5 

The present invention generally relates to ani- 
mation producing apparatus for producing anima- 
tions and, more particularly, is directed to an ani- 
mation producing apparatus which produces an 70 
animation by using a plurality set of parameters 
and a plurality set of fundamental shapes. 



Description of the Prior Art 



75 



When an animation of a predetermined char- 
acter is produced by computer graphics, data of 
fundamental configuration (i.e. fundamental shape) 
of the character are inputted and motions of re- 20 
spective parts of the character are given by values 
of respective parameters. Then, values of all pa- 
rameters are gradually changed along a certain 
time axis, whereby the character can be moved in 
a desirable fashion. The time axis is what might be 25 
called a time line and the unit of the time line is, by 
way of example, [hour: minute: second: frame 
number]. 

Fig. 1 shows a conventional animation produc- 
ing apparatus which utilizes computer graphics. 30 

In Fig. 1, reference numeral 1 designates a 
keyboard, 2 a video image input apparatus such as 
a digitizer or the like, 3 a central processing unit 
(CPU), 4 a memory such as a random access 
memory (RAM), magnetic disc apparatus or the 35 
like, and 5 a video image display apparatus such 
as a cathode ray tube (CRT) and so on. Data of a 
fundamental configuration (i.e. fundamental shapes 
of a predetermined character are stored in the 
memory 4 from the keyboard 1 and the video 40 
image input apparatus 2 through the CPU 3. The 
data of the fundamental shape of the character 
itself may be generated by an operation of the 
computer (see U.S. Pat. No. 4,791,581). 

If the character is, for example, man, man's 45 
motions can be expressed by a parameter group P 
which is formed of three parameters (i.e. parameter 
for designating waving of arms, parameter for des- 
ignating motion of legs and parameter designating 
moving amount of character in the lateral direc- 50 
tion). 

More specifically, as shown in Rg. 2. the oper- 
ator operates the keyboard 1 to set in the memory 
4 values P 0 , Pi and P 2 of the parameter group P at 
timing points to, ti and in one time line T. Then. 



the CPU 3 performs interpolation operation to gen- 
erate values of parameter group P between timing 
points to and ti and between timing points ti and t 2 
in the units of frame period, whereby a value of 
parameter group P x at, for example, timing point t x 
(to < t x < ti) becomes an intermediate value be- 
tween the values P 0 and Pi . Assuming that char- 
acters 7 0 , 7i and 72 of shapes designated by the 
operator are displayed on a display picture screen 
6 of the video image display apparatus 5 in re- 
sponse to the values P 0) Pi and P 2 of the param- 
eter group P, the shape of the character 7 0 is 
gradually changed to that of the character 7i on 
the display picture screen 6 from timing points to 
to ti, and the shape of character 7i is gradually 
changed to that of character 7 2 on the display 
picture screen 6 from timing points ti to t 2 . 

However, as described above, the operator 
must simultaneously determine all values of param- 
eters for instructing the motion of arms, the motion 
of legs and the moving amount of the character in 
the lateral direction at timing points to, ti and t 2 
which are selected by the operator along one time 
line T. Accordingly, when the operator wants to 
change only the motion of arm of character after 
viewing the animations, the operator has to change 
parameter for designating the motion of arm along 
the time line T and must also determine values of 
all parameters at each time point one more time. 
Therefore, the motion of a certain part of character 
cannot be changed efficiently. 



OBJECTS AND SUMMARY OF THE INVENTION 



Accordingly, it is an object of the present in- 
vention to provide an improved animation produc- 
ing apparatus in which the aforementioned shor- 
tcomings and disadvantages of the prior art can be 
substantially eliminated. 

More specifically, it is an object of the present 
invention to provide an animation producing ap- 
paratus in which a motion of a certain part of 
character can be changed with ease. 

It is another object of the present invention to 
provide an animation producing apparatus in which 
a motion of character can be fine-adjusted. 

It is a further object of the present invention to 
provide an animation producing apparatus in which 
an animation can be moved in response to a syn- 
thesized sound in a real time fashion. 

According to a first aspect of the present in- 
vention, an animation producing apparatus for pro- 
ducing an animation on the basis of fundamental 
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shapes and parameters is comprised of an input 
device for inputting a plurality set of fundamental 
shapes and a plurality set of parameters corre- 
sponding to the plurality set of fundamental 
shapes, a memory for storing therein the plurality 5 
set of fundamental shapes and the plurality set of 
parameters, values of the plurality set of param- 
eters stored in the memory being independently 
varied, added or deleted by the input device, a 
computing circuit for producing an animation by an 10 
interpolation on the basis of the plurality set of 
fundamental shapes and the plurality set of param- 
eters read-out from the memory, and a display for 
displaying thereon the animation produced by the 
computing circuit. 15 

As a second aspect of the present invention, 
an animation producing apparatus for producing an 
animation on the basis of fundamental shapes and 
parameters is comprised of a first memory for 
storing therein a plurality set of fundamental 20 
shapes, a second memory for storing a plurality set 
of first parameters corresponding to the plurality 
set of fundamental shapes, an input device for 
inputting a plurality set of second parameters cor- 
responding to the plurality set of fundamental 25 
shapes, a plurality of adders for adding the plurality 
of first parameters read-out from the second mem- 
ory and the plurality of second parameters inputted 
by the input device with predetermined ratios 
thereby to generate a plurality set of third param- 30 
eters t an image processor for producing an anima- 
tion by an interpolation process on the basis of the 
plurality set of fundamental shapes read-out from 
the first memory and the plurality set of third 
parameters generated from the plurality of adders, 35 
and a display for displaying the animation pro- 
duced by the image processor. 

In accordance with a third aspect of the 
present invention, an animation producing appara- 
tus for producing an animation on the basis of 40 
fundamental shapes and parameters is comprised 
of a memory for storing a plurality set of fun- 
damental shapes, an MIDI signal generating circuit 
for generating an MIDI signal, a parameter generat- 
ing circuit for generating a plurality set of param- 45 
eters corresponding to the plurality set of fun- 
damental shapes on the basis of the MIDI signal, 
an image processor for producing an animation by 
an interpolation process on the basis of the plural- 
ity set of fundamental shapes read-out from the 50 
memory and the plurality set of parameters gen- 
erated from the parameter generating circuit, a 
display for displaying thereon the animation pro- 
duced by the image processor, and a synthesized 
sound generating circuit for generating a synthe- 55 
sized sound on the basis of the MIDI signal. 

The preceding, and other objects, features and 
advantages of the present invention will be appar- 



ent in the following detailed description of illustra- 
tive embodiments to be taken in conjunction with 
the accompanying drawings, in which like refer- 
ence numerals are used to identify the same or 
similar parts in the several views. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a schematic diagram showing an exam- 
ple of a conventional animation producing ap- 
paratus; 

Fig. 2 is a schematic representation used to 
explain a time axis of parameters in the conven- 
tional animation producing apparatus of Fig. 1; 
Fig. 3 is a schematic diagram showing a first 
embodiment of an animation producing appara- 
tus according to the present invention; 
Figs. 4A - 4C are schematic diagrams used to 
explain time axes of parameters in the animation 
producing apparatus of the present invention 
shown in Fig. 3, respectively; 
Figs. 5A - 5C are schematic diagrams showing 
fundamental shapes for arms used in the anima- 
tion producing apparatus of Fig. 3, respectively; 
Rgs. 6A - 6C are schematic diagrams showing 
fundamental shapes for legs used in the anima- 
tion producing apparatus of Fig. 3, respectively; 
Ftg. 7 is a flow chart to which reference will be 
made in explaining routine in which an animation 
is produced by the animation producing appara- 
tus of Fig. 3; and 

Fig. 8 is a block diagram showing a second 
embodiment of the animation producing appara- 
tus according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



Referring to the drawings in detail, and initially 
to Rgs. 3 to 6, a first embodiment of the animation 
producing apparatus according to the present in- 
vention will be described hereinafter. 

As shown in Fig. 3, in the animation producing 
apparatus of the present invention, a storage area 
of a memory 20 is separated to provide an area 8 
in which data of fundamental configuration (referred 
to hereinafter as "fundamental shape") of a char- 
acter are stored, an area 9A in which values of 
parameter Q along a time line T1 are stored in the 
units of frame period, an area 9B in which values of 
parameter R along a time line T2 are stored in the 
units of frame period and an area 9C in which 
values of parameter S along a time line T 3 are 
stored in the units of frame period. Flags are added 
to these areas 9A to 9C in order to indicate the 
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time lines T^ to T3, respectively. 

in this embodiment, the present invention is 
applied to an animation in which a character or 
man performs predetermined operations. In this 
embodiment, there are provided three parameters, 
i.e. parameter (arm parameter) Q used to designate 
motion of man,s arms, parameter leg parameter) R 
used to designate motion of man.s legs and param- 
eter (movement parameter) S used to designate 
moving amount of man or character in the lateral 
direction. 

As shown in Fig. 4, time axes i.e. time lines) 
Ti, T 2 and T 3 are assigned to these three param- 
eters Q, R and S, respectively. The fundamental 
configuration (fundamental shape of man as the 
character in this embodiment is comprised of the 
arm parameter Q which is formed with three kinds 
of shapes (Figs. 5A, 5B and 5C) and the leg 
parameter R which is formed with three kinds of 
shapes (Figs. 6A, 6B and 6C). The arm parameter 
Q is expressed by ratio of three numerals (Q A : Qb 
: Q c> the leg parameter R is expressed by ratio of 
three numerals (R A : Rb : Rc)» and the movement 
parameter S is expressed by coordinates values in 
the lateral direction and which values fall in a range 
of 0 to 500. In that case, the ratio (Q A : Qb : Qc) 
represents the mixing ratio for the shapes shown in 
Figs. 5A, 5B and 5C, and the ratio (R A : Rb : Rc) 
represents the mixing ratio for shapes shown in 
Figs. 6A, 6B and 6C. 

A process for producing an animation accord- 
ing to this embodiment will be described with refer- 
ence to Figs. 4A - 4C. 

As shown in Fig. 4A, the operator selects a 
series of timing points tio to ti* along the time line 
Ti, and determines values Go to Q+ (ratio of three 
numerals) of the arm parameter Q in response to 
these timing points tio to ti* The values Q 0 to Q* 
of the arm parameter Q correspond to figures 10 0 
to IO4 which show the motions of arms. Then, at 
respective timing points of frame period except the 
timing points tio to ti* along the time line Ti, the 
CPU 30 of the example of Fig. 3 performs the 
interpolation operation to calculate the values of the 
arm parameter Q, and the thus calculated values 
are stored in the area 9A of the memory 20. Then, 
as shown in Fig. 4B, the operator selects a series 
of timing points X20 to t26 along the time line T2, 
and determines values Ro to Re (ratio of three 
numerals) of the leg parameter R in response to 
these timing points t2o to t26- The values Ro to Re 
of the leg parameter R correspond to figures 1 1 0 to 
116 which show the motions of legs. Thereafter, 
values of leg parameter R at other timing points on 
the time line T 2 are calculated by the interpolation 
operation and stored in the area 9B of the memory 
20. 

Further, as shown in Fig. 4C, the operator 
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selects a series of timing points t3o to t34 along the 
time line T3, and determines values So to S* of the 
movement parameter S in response to these timing 
points tsc to ts.. The values So to S4 of the 

5 movement parameter S correspond to man's posi- 
tions 12 0 to 12^ on the display screen 6 of the 
image display apparatus 5. Values of the move- 
ment parameter S at other timing points on the 
time line T3 are calculated by the interpolation 

70 operation and stored in the area 9C of the memory 
20. 

Finally, the time lines Ti, T 2 and T3 shown in 
Fig. 4 are executed simultaneously. That is, the 
CPU 30 sequentially reads out the values of three 

75 parameters Q, R and S from the memory 20 in the 
units of frame period, and then calculates data of 
respective shapes stored in the memory 20 in 
response to the values of the above-described pa- 
rameters to sequentially determine the entire 

20 shapes of man, that is, the character in the units of 
frame period. The thus determined entire shapes 
are sequentially displayed on the display screen 6 
of the image display apparatus 5. 

In this embodiment, if it is requested that the 

25 character, i.e. man moves, for example, arms more 
quickly, the operator reduces an interval between 
the timing points tio, tn, along the time T 
shown in Fig. 4A and once again determines values 
of the arm parameter Q in response to new timing 

30 points tio, tn, .... but unlike the prior art, the 
parameters R and S of Figs. 4B and 4C need not 
be determined once again. In other words, the leg 
and movement parameters R and S need not be 
determined once again and only the arm parameter 

35 Q can be corrected, added or deleted. Similarly, if 
it is requested to move man from right to left on 
the display screen 6, the operator may change the 
value of the movement parameter S along the time 
line T 3 shown in Fig. 4C. Therefore, according to 

40 this embodiment, the motion of a certain part of the 
man provided as the character can be corrected 
readily with ease. There is then the substantial 
advantage that the animation can be made effi- 
ciently. 

45 A routine in which the procedure for producing 

an animation in the examples of Figs. 4A - 4C is 
generalized will be described with reference to Fig. 
7. In that case, n assumes the number of param- 
eters to designate motions of character, and m 

50 assumes the number of time lines (m £ n). ™~ 
Referring to Fig. 7, in step ST1, the operator 
loads on the memory 20 data of a plurality of 
shapes which are fundamental configurations of the 
character. At step ST2, n parameters U1 to U n are 

55 allocated to m time lines Ti to T m . Then, the 
operator selects a plurality of timing points along 
the time line Ti and determines values of param- 
eters corresponding to these selected timing points 

4 
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(in step ST3). Thereafter, the CPU 30 carries out 
the interpolation operation of the values of param- 
eters along the time line Ti (in step ST4). 

Similar processings along the time lines T2 to 
T m are executed from steps ST5 to ST8, and then 
in step ST9 f the CPU 30 executes the processings 
along the time lines T1 to T m simultaneously, 
whereby the animation of character is displayed on 
the display screen 6. In the next decision step 
ST10, the operator checks to see whether or not 
the motion of character is correct. To be more 
concrete, the operator checks to see whether or 
not the character moves in exactly the same cor- 
rect way as those designated by the parameters of 
the respective time lines. If a YES is output at step 
ST10, the routine for producing animation is ended. 

If it is determined in step ST10 that the motion 
of the character corresponding, for example, to a 
time line Ti (1 £ i £ m) is not correct, in step ST11, 
the operator selects again a plurality of new timing 
points along the time line Ti and determines values 
of parameters corresponding to those new timing 
points selected once again. In step ST12, the CPU 
30 performs the interpolation operation of the val- 
ues of parameters along the time line Ti, and the 
processing of the CPU 30 returns to step ST9, 
wherein the processings for the time lines Ti to T m 
are simultaneously executed. Steps ST9 to ST12 
are repeated until the motion of the character be- 
comes correct. 

Also in this embodiment of Fig. 7, the motion 
of a certain part of the character may be corrected 
by correcting the corresponding time lines of the 
parameters for designating the motion, which 
makes it possible to produce the animation more 
efficiently. 

According to the above embodiment of the 
present invention, since the motion of a certain part 
of character can be corrected with ease by correct- 
ing a series of timing points of a certain group 
within a plurality of groups and by correcting val- 
ues of parameters corresponding to a series of 
timing points, it is possible to produce an animation 
more efficiently. 

Another embodiment of the animation produc- 
ing apparatus according to the present invention 
will be described, in which a synthesized param- 
eter is generated on the basis of pre-determined 
parameters and parameters inputted by means of 
parameter input means and an input video image is 
transformed on the basis of the synthesized param- 
eter, thereby an animation, which presents a de- 
sired change, being displayed in a real time fash- 
ion. A further embodiment of the animation produc- 
ing apparatus according to the present invention 
will be described, in which a synthesized sound 
can be generated in response to an MIDI (i.e. 
musical instrument digital interface) signal and an 



input video image is transferred on the basis of 
parameters generated, thereby an animation being 
displayed in a real time fashion. 

Fig. 8 is a schematic block diagram showing 

5 the above-mentioned animation producing appara- 
tus of the present invention. 

In Fig. 8, reference numeral 100 generally des- 
ignates an animation producing apparatus which 
produces an animation in a real time fashion. 

10 In the animation producing apparatus 100, data 

of fundamental configuration (fundamental shape) 
of a character is obtained by an image pickup 
device (not shown) and this data of fundamental 
shape is stored in an input video memory 102. 

15 As shown in Figs. 5 and 6, the input video 

memory 102 stores therein three fundamental con- 
figurations (fundamental shapes) (see Figs. 6A, 6B 
and 6C) associated with the motion of legs of a 
character and three fundamental configurations 

20 (fundamental shapes) (see Figs. 5A, 5B and 5C) 
associated with the motion of arms of the char- 
acter. 

In response thereto, a parameter memory 104 
stores at its memories A, B and C a parameter Q 

25 associated with the motion of legs, a parameter R 
associated with the motion of arms, and a param- 
eter S associated with the display position of the 
character, respectively. 

These parameters Q, R and S are sequentially 

30 allocated to time axes (i.e. expressed in the units of 
hour, minute, second and frame number) and 
stored in the memories A, B and C, respectively, 
whereby the fundamental shapes stored in the in- 
put video memory 102 are transferred and syn- 

35 thesized in response to the parameters Q, R and S, 
thereby displaying the character in a desirable mo- 
tion. 

In the memory A in which the parameter R is 
stored, the operator designates desirable timing 

40 points T 3 , T 8 and T c and also designates the 
motion of legs so that the shapes of the legs of the 
character displayed on a monitor 106 become 
identical with those of legs (Figs. 6A, 6B and 6C) 
stored in the input video memory 102 at the timing 

45 points T 3 , Tg and T c . Thus, parameters Q of values 
A3, A8 and Ac are stored in this memory A at 
timing points T3, Ts and T c . 

Parameters Q of values a1 , a2, a4 to a7, a9 to 
ab, ad, ae, ... are generated from values A3, A8 

50 and Ac of parameters Q at timing points T3, Ts and 
T c by the interpolation operation method and al- 
located to timing points before and after the timing 
points T3, T 8 and T c . 

Similarly, in the memory B in which the param- 

55 eters R are stored, the operator designates desir- 
able timing points Ti, T 8 and T c and also des- 
ignates the motion of arms so that the shapes of 
the arms of the character displayed on the monitor 



5 
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1 06 become identical with those of the arms (Figs. 
5A, 5B and 5C) stored in the input video memory 
102 at timing points Ti , Ts and T e , resulting in the 
parameters Ft of values B1, B8 and Be being 
stored therein at timing points Ti , Ts and T e . 

Further, parameters R of values b2 to b7, b9 to 
bd f ... are generated from values B1, B8 and Be of 
the parameters R at timing points Ti, T 8 and T e by 
the interpolation operation method and allocated to 
timing points before and after the timing points Ti , 
Ts and T e . 

In the memory C in which the parameter S are 
stored, the operator designates desirable timing 
points T*, T7 and T c and also designates display 
positions of characters displayed on the monitor 
106 at timing points T*. T7 and T Cl whereby the 
parameters S of values C4, C7 and Cc are stored 
therein at timing points T*. T7 and T c . 

Furthermore, parameters S of values d to c3, 
c5, c6, c8 to cb, cd, ce, ... are generated from 
values C4, 07 and Cc of the parameters S at 
timing points T4, T7 and T c by the interpolation 
operation method and allocated to timing points 
before and after the timing points T 4 , T7 and T c . 

A video converting and processing apparatus 
110 is supplied with the parameters R t Q and S 
through weighting circuits 112A. 112B and 112C 
and adding circuits 114A, 114B and 114C. At that 
time, the parameters R, Q and S are supplied 
thereto in the sequential order in which these pa- 
rameters are allocated to the time axes. 

Further, the video converting and processing 
apparatus 110 is supplied with the shape data 
stored in the input video memory 102, and trans- 
forms the shapes of respective parts of the char- 
acter expressed by the shape data in response to 
the values of the parameters R, Q and S. 

More specifically, the video converting and pro- 
cessing apparatus 110 transforms video image, that 
is, transforms the shapes of the legs of the char- 
acter so that the character may walk and gradually 
transforms the shapes of legs at timing points Ti 
and T2 until the transformed shape becomes iden- 
tical with the shape (Fig. 6A) stored in the input 
video memory 102 at timing point T3. 

Further, the video converting and processing 
apparatus 110 transforms the shape of character 
gradually during a period from timing points T 3 to 
T7 and transforms the video image so that it may 
become identical with the shape (see Fig. 6B) 
stored in the input video memory 102 at timing 
point Ts . 

The shape of the arm of the character is trans- 
formed so that the character may move the arms. 
That is, the shape is transformed so that the shape 
becomes identical with the shape (Fig, 5A) stored 
in the input video memory 102 at timing point Ti, 
and is gradually changed from timing points T 2 to 



Ts so that the shape becomes identical with the 
shape (Fig. 5B) stored in the input video memory 
102 at timing point Ts. 

The video converting and processing apparatus 
5 110 synthesizes the shapes of the legs and arms 
transformed at timing points Ti, T2, ... so as to 
form the entire configuration of character, and 
places the thus formed entire shape of the char- 
acter at a position determined by the parameter S. 

10 An output video memory 116 temporarily 

stores therein a video image generated by the 
video converting and processing apparatus 110, 
and converts the same into a video signal. This 
video signal is fed to the monitor 106. 

15 Therefore, the monitor 106 can display the 

animation which changes in the same way as is 
determined by the operator. 

A keyboard 120 supplies a sound source 122 
with a signal S M (referred to hereinafter as an MIDI 

20 signal) according to the MIDI standards, whereby a 
speaker 124 is driven to emanate a synthesized 
sound in response to the key operation of the 
keyboard 120. 

A filter 126 is formed of an operation and 

25 processing circuit and detects musical scale, stress 
and length of the synthesized sound emanated 
from the speaker 124 on the basis of the MIDI 
signal S M thereby to generate three parameters 
RR, RQ and RS on the basis of the detected 

30 results. 

At that time, the filter 1 26 generates the param- 
eters RR, RQ and RS at cycles coincident with the 
time axes of the parameters R, Q and S respec- 
tively stored in the memories A, B and C and 

35 supplies these parameters RR, RQ and RS to 
weighting circuits 128A, 128B and 128C, respec- 
tively. 

Further, at that time, the filter 126 generates 
the parameters RR f RQ and RS such that the 

40 values thereof are changed within the ranges cor- 
responding to the parameters R, Q and S. 

Therefore, the weighting circuits 128A, 128B 
and 128C are respectively supplied with the param- 
eters RR, RQ and RS of values A1X, A2X B1X, 

45 B2X, ... and C1X, C2X, ... in response to the 
parameters R, Q and S when the player starts to 
play the keyboard 120. 

A coefficient control section 130 receives a 
control signal S C on which is generated from the 

50 keyboard 120 each time the player plays the key- 
board 120, and supplies weighting coefficients K1, 
K3, K5 and K2. K4, K6 to the weighting circuits 
112A, 112B, 112C and 128A, 128B, 128C in re- 
sponse to the control signal Scon, respectively. 

55 The weighting circuits 112A, 112B, 112C and 

128A, 128B, 128C are adapted to weight the pa- 
rameters R, Q, S and RR, RQ, RS in response to 
the weighting coefficients K1, K3. K5 and K2, K4, 
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K6, respectively. 

The adding circuits 114A, 114B and 11 4C add 
weighted results of the weighting circuits 112A, 
112B, 112C and 128A, 128B, 128C and supplies 
the added results to the video converting and pro- 5 
cessing circuit 110. 

Thus, when the player plays the keyboard 120, 
the video converting and processing apparatus 110 
is supplied with a synthesized parameter which 
results from synthesizing the parameters R, Q, S w 
and the parameters RR, RQ, RS instead of the 
parameters R, Q and S, and transforms the shape 
of the character stored in the input video memory 
102 on the basis of the synthesized parameter. 

Therefore, the video converting and processing is 
apparatus 110 can generate the synthesized pa- 
rameter whose value is changed with the weighting 
coefficient from the coefficient control section 130 
in accordance with the playing of the keyboard 
120. Consequently, the animation can be produced 20 
by transforming the shape of character on the 
basis of the synthesized parameter, thereby pro- 
ducing the animation which is changed in response 
to the play of the keyboard 120. A video image 
signal formed by the video converting and process- 25 
ing circuit 110 is supplied through the output video 
memory 116 to the monitor 106, thereby being 
displayed. 

By switching the weighting coefficients, it is 
possible to obtain an animation in which the motion 30 
following the playing of the keyboard 120 is subor- 
dinated to the motions pre-determined in the 
memories A, B and C or conversely an animation 
in which the motions pre-determined in the memo- 
ries A, B and C are subordinated to the motion 35 
following the playing of the keyboard 120, resulting 
in the animation being formed in a wide variety of 
expression styles. 

Further, since the animation producing appara- 
tus 100 generates the parameters RR, RQ and RS 40 
on the basis of the MIDI signal S M , the animation 
producing apparatus 100 can produce a so-called 
rhythm machine which can generate the MIDI sig- 
nal S M in place of the keyboard 120 or the like, 
emanate a synthesized sound by further connect- 45 
ing thereto an arithmetic processing unit and pro- 
duce an animation. Therefore, the animation pro- 
ducing apparatus of this embodiment can be used 
more conveniently. 

Further, in this embodiment, the synthesized 50 
parameters from the adding circuits 114A, 11 4B 
and 114C can be stored in buffer memories 132A, 
132B and 132C, and the parameters R, Q and S 
stored in the memories A, B and C can be re- 
placed with the synthesized parameters stored in 55 
the buffer memories 132A, 132B and 132C, if nec- 
essary. 

The parameter memory 104 includes param- 
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eter transfer means, though not shown, to transfer 
the synthesized parameters stored in the buffer 
memories 132A, 132B and 132C to the memories 
A, B and C. Thus, when the operator operates a 
predetermined key within the keyboard 120, the 
synthesized parameters are transferred to the 
memories A, B and C. 

Therefore, the motion of animation is visually 
confirmed by means of the monitor 106 and, if 
necessary, the synthesized parameters used to 
produce that animation can be stored in the memo- 
ries A, B and C. 

Accordingly, improvised animation can be re- 
produced by updating the contents of the memo- 
ries A, B and C. 

Further, if the animation producing apparatus of 
the present invention is applied to the correcting 
work of animation, then this correcting work can be 
carried out with ease. 

As described above, according to this embodi- 
ment, while the input video memory 102 constructs 
the input video memory in which a plurality of 
fundamental shapes are stored, the memories A, B 
and C construct main memories in which the pa- 
rameters R, Q and S used to designate the motion 
of animation are sequentially stored in a time se- 
ries fashion. 

In the animation producing apparatus 100 of 
the present invention, as described above, the fun- 
damental shape data of the character picked-up by 
the camera means is stored in the input video 
memory 102. 

When the operator designates timing points 
and the motions of respective parts of the char- 
acter, the parameters R, Q and S presenting the 
shapes of legs and arms of the character and the 
display position of the character are allocated to 
the time axes and area stored in the memories A, 
B and C, respectively. 

When the player plays the keyboard 120 after 
the above preliminary processing, the parameters 
RR, RQ and RS corresponding to the parameters 
R, Q and S are sequentially generated from the 
filter 126 in response to the MIDI signal S M from 
the keyboard 120. Then, these parameters RR, RQ 
and RS are respectively weighted by the weighting 
circuits 128A, 128B and 128C in response to the 
operation of the player. 

Simultaneously, the parameters R, Q and S 
stored in the memories A, B and C are respectively 
weighted by the weighting circuits 112A, 112B and 
112C, and the weighted results of the weighting 
circuits 112A, 128A; 128B; and 112C, 128C are 
added by the adding circuits 114A, 114B and 
114C, respectively. 

Therefore, the adding circuits 114A, 114B and 
114C can derive the synthesized parameters 
whose values are changed in accordance with the 
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playing of the keyboard 120. Then, the video con- 
verting and processing apparatus 110 transforms 
the fundamental shapes of the respective parts of 
the character stored in the input video memory 102 
on the basis of the synthesized parameters. 

Transformed shapes of the respective parts of 
the character are synthesized by the video convert- 
ing and processing apparatus 110 thereby to form 
the entire shape of the character. Then, the entire 
shape of the character is placed at the display 
position determined by the parameter S, thereby 
obtaining in a real time manner an animation whose 
motion is changed in response to the operation of 
the keyboard 120. 

At that time, the synthesized sound generated 
by the sound source 122 is emanated from the 
speaker 124 and the animation which is changed in 
accordance with the playing of the keyboard 120 in 
a real time manner can be displayed on the moni- 
tor 106. 

By using other playing apparatus and 
arithmetic processing apparatus instead of the thus 
arranged keyboard 120, the parameters RR, RQ 
and RS can be generated on the basis of the MIDI 
signals from these apparatus. 

While the parameters are generated on the 
basis of the MIDI signal as described above, the 
present invention is not limited thereto and various 
kinds of signals other than the MIDI signal can be 
widely applied to the present invention. 

In that case, if parameters are generated on 
the basis of input signals from other apparatus 
such as a mouse, a digitizer and so on, it is 
possible to produce an animation whose motion is 
changed in response to the operation of the 
digitizer, the mouse or the like. 

Further, if parameters are formed on the basis 
of natural sound and the like recorded on a tape of 
a tape recorder or the like, it is possible to produce 
an animation whose motion is changed with the 
natural sound. 

While the legs, arms and display position of 
the character are designated by means of the 
parameters to produce animations in the above- 
described embodiment, the present invention is not 
limited thereto and the present invention can be 
widely applied to the cases such as when the 
direction of the character is designated while ani- 
mations are produed or when a video image except 
character, for example, man's look is changed. 

According to the above-described invention, 
since the synthesized parameters are formed on 
the basis of the pre-determined parameters and the 
parameters inputted by means of the parameter 
input means and the input video image is trans- 
formed in response to the synthesized parameters, 
it is possible to display on the monitor animations 
which present desirable changes in a real time 



fashion. 

Furthermore, since the synthesized sound is 
emanated in response to the MIDI signal and the 
input video image is transformed on the basis of 

5 the parameters generated, an animation which 
presents a desirable change in response to the 
synthesized sound can be dislayed on the monitor 
in a real time fashion. 

Having described preferred embodiments of 

10 the invention with reference to the accompanying 
drawings, it is to be understood that the invention 
is not limited to those precise embodiments and 
that various changes and modifications thereof 
could be effected by one skilled in the art without 

is departing from the spirit or scope of the novel 
concepts of the invention as defined in the appen- 
ded claims. 



20 Claims 

1. An animation producing apparatus for producing 
an animation on the basis of a fundamental shape 
and a parameter, comprising: 

25 a) input means (1 , 2) for inputting a plurality set 
of fundamental shapes and a plurality set of 
parameters corresponding to said plurality set of 
fundamental shapes, respectively; 
b) memory means (20) for storing therein said 

30 plurality set of fundamental shapes and said 
plurality set of parameters, values of said plural- 
ity set of parameters stored in said memory 
means (20) being independently varied, added 
or deleted by said input means; 

35 c) computing means (30) for producing an ani- 
mation by an interpolation on the basis of said 
plurality set of fundamental shapes and said 
plurality set of parameters read-out from said 
memory means (20); and 

40 d) display means (5, 6) for displaying thereon 
the animation produced by said computing 
means (30). 

2. An animation producing apparatus for producing 
an animation on the basis of a fundamental shape 

45 and a parameter, comprising: 

1) first memory means (8; 102) for storing there- 
in a plurality set of fundamental shapes; 

2) second memory means (9A, 9B, 9C; 104) for 
storing a plurality set of first parameters cor- 

50 responding to said plurality set of fundamental 
shapes, respectively; 

3) input means (1; 120) for inputting a plurality 
set of second parameters corresponding to said 
plurality set of fundamental shapes, respectively; 

55 4) a plurality of adding means (114) for adding 
said plurality of first parameters read-out from 
said second memory means and said plurality of 
second parameters inputted by said input 
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means with predetermined ratios, respectively, 
thereby to generate a plurality set of third pa-r 
rameters; 

5) image processing means (30; 110) for pro- 
ducing an animation by an interpolation process 5 
on the basis of said plurality set of fundamental 
shapes read-out from said first memory means 

(8) and said plurality set of third parameters 
generated from said plurality of adding means; 
and 10 

6) display means (5. 6; 106) for displaying the 
animation produced by said image processing 
means. 

3. The animation producin9 apparatus according to 
claim 2, further comprising third memory means 75 
(132) for storing said plurality set of parameters 
generated from said plurality of adding means 
(114). 

4. The animation producing apparatus according to 
claim 3, further comprising parameter transfer 20 
means for transferring said plurality set of param- 
eters stored in said third memory means (132) to 

said second memory means (104) so as to store 
the same in said second memory means as said 
plurality set of first parameters. 25 

5. The animation producing apparatus according to 
anyone of claims 2 to 4, further comprising coeffi- 
cient control means (130) for supplying weighting 
coefficients to said plurality of adding means. 

6. The animation producing apparatus according to 30 
anyone of claims 2 to 5, wherein said input means 

is comprised of a keyboard (120) which generates 
an MIDI (musical instrument digital interface) signal 
and parameter generating means for generating 
parameters whose values are changed in response 35 
to the change of said MIDI signal. 

7. The animation producing apparatus according to 
claim 6, further comprising synthesized sound gen- 
erating means (122) for generating a synthesized 
sound on the basis of said MIDI signal generated 40 
from said keyboard (120). 

8. The animation producing apparatus according to 
claim 7, wherein said parameter generating means 
generates said plurality set of parameters whose 
values are corresponding to musical scale, stress as 
and length of the synthesized sound generated by 
said synthesized sound generating means (122). 

9. An animation producing apparatus for producing 
an animation on the basis of a fundamental shape 

and a parameter comprising: 50 

A) memory means (104) for storing a plurality 
set of fundamental shapes; 

B) MIDI signal generating means (120) for gen- 
erating an MIDI signal; 

C) parameter generating means (102) for gen- 55 
erating a plurality set of parameters correspond- 
ing to said plurality set of fundamental shapes 

on the basis of said MIDI signal; 
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D) image processing means (110) for producing 
an animation by an interpolation process on the 
basis of said plurality set of fundamental shapes 
read-out from said memory means and said 
plurality set of parameters generated from said 
parameter generating means; 

E) display means (106) for displaying thereon 
the animation produced by said image process- 
ing means; and 

F) synthesized sound generating means (122) 
for generating a synthesized sound on the basis 
of said MIDI signal. 

10. The animation producing apparatus according 
to claim 9, wherein said parameter generating 
means generates said plurality set of parameters 
whose values are corresponding to musical scale, 
stress and length of the synthesized sound gen- 
erated by said synthesized sound generating 
means (1 22). 
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© An animation producing apparatus which pro- 
duces an animation on the basis of a fundamental 
shape and parameter. This animation producing ap- 
paratus is comprised of an input device (1, 2) for 
inputting a plurality set of fundamental shapes and a 
plurality of parameters corresponding to the plurality 
set of fundamental shapes, a memory (20) for stor- 
ing therein the plurality set of fundamental shapes 
and the plurality set of parameters, a computing 
device (30) for producing an animation by an inter- 
polation process on the basis of the plurality set of 
fundamental shapes and the plurality set of param- 
eters read-out from the memory (20) and a display 
device (5, 6) for displaying thereon the animation 
produced by the computing device (30), in which 
values of the plurality set of parameters stored in the 
memory (20) can be independently varied, added or 



deleted by the input device. 
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